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eay Lieneral oarter!

This is is reply to your tetter and enclosurs oi Cotabar 1T, 1963,
requssting cur views on what might be done © resolve the problems
in non-nurnerical antomatic data processing. You wili apareciate

that | save oaly recently involved myself in these questions so that
this reply is in & ceriain sense preiiminary. lhe guestions raised

hit 2t the very heart of the genexal probier in bamas comanunications,
They sre guestions whick have conceyped us for some tize and for
which we would very much like 1o DRVE Answers.

Y'e have a very strong interest in the commaunication of scisntitic and
technical information and ziso in the techniguea of command and con-
troi with its involvement with isteiligence information. Jour letter
puints out the universaiity of the tools and methodelogy of comuunica~
tions in your intissation that research in non-numericai faforoRtion
prosessing in any one field can be bemeficial to conuudnications broadiy.
g certainly agree with you.

Your letier points to three probiam dreas waici you beileve to be eriti-
cul to the developwent of non-pumerical processiog ans apan which
sxtensive efforts have heen focumed, Vhene are listed 3u follawn:

{13 The copversion of text on herd covy nto © i wRich
cnn be read by machizes]

{23 The davelopmment of massive meraeriesr tu whick
accegs inay be nad at reandouy; 2 gt

{3) Devising advanced tecbuiques for pracessing
infornation.

iy hile these three probler &reas describe thé present prograiss of
support in these fields, I maight bave uses & different breakdown of
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the problems aspecially as one would plan them for fature programs.
Items (1} and (2) appear to reflect the cariier plans that were intended
to engineer toward the solution by brute force. Cur sarly efforts to
deveiop advanced techniques appeared o have been gulded by the desire
to exploit the wonders of the newly arrived ADP equipiseant and slectro-
nle digital computers, hoping for the quiatum step to fully autorcated
systems which would accept and manipulate the massive information

input.

The bulk of the government funds to lmprove the handling of informa~

tion was funneled into the developrusnt of large systems whick werze, in
ail honesty, & rationalization of preconceived solutions. Isadvertently,
and instinctively, these focused efforts were directed tovard the simm-
iation of the kaman braln, complete with massive memories, character
recognition and Gestalt retrieval. Admittedly, this was a gamble, but

it suffered as most focused ressarch efforts suffer, in that its success
depended upon the ability to resolve some fundamental obstacies. Un-
fortuvately, subtie obstaclies proved to be more formidable than originally
anticipated.

I somshow sense that there is a widespread disenchantment with the
iarge systermns approack since the results of nearly ten years of effort
and nearly $100 million of expenditures have evidently falien far short
of the earlier expectations for thern. As s conseguence, thers may in
ail likelihood be a widespread inclination not to do further work in the
development of adveanced techniques, such as noa-numerical information
processing, i.e., item (3) of your letter. I would hope that whatever
disposition one makes with your items (1) and {2), it shouid not hinder
the government's efforts in item (3},

I would advise in faver of stepped-up research in exotic nop-sumerical
information processing but would recommend & re-evalustion of the
goals, theiy redefinition, snd the expectation of achieviag ther, I
would also recommend that new support be given to resesrch in the
prezent information handling systems with the goal of achieving incre-
mental iaprovements,

Conaiderable progress has been mide in the methedology and tools for
handling files, paper work, and other recorded information over the
past several years, bt these incromental improvements G operating
systers resuited more from lndusiry-sponsored than goverament-
aponsored reseaxch and development. Zven so, the government has
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greatly banefited by the development of new achemes and egquipment
for fillng, manus! retrieval, photocopying’ high speed compesing,
printing, ete.

I we rule out the large systems approsch as belng imprudent at this
time, then there remain three possible avanues for the governmaent
efforts in mon~-numerical Inforrration processes:

{1} The enhancerment of present manual infarmation
systerns with imnproved apparatus and methodology:

{£} The fundamental studies of the system: parameters;
and

{3} FResearch directed toward & syster: breakthrough.

I am unable to suggest at this time how one ought to appertion the
government fanding iato these three avenuas. The awailability of

talent ahauld be the facter which determinss this allocation of funds.

If a retrenchment of the inrge aysteimns is called for, then there would
be more than sufficient furds availabie for these recommended efforts.
This is essentially the senss that was embodied in a 1956] report by a
PBALT ad hoc study pancl on non-numerica! Information processing. Two
excerpts from this report are as follows:

"It is therefore recommuended that no more rmonsy be
expended than that presently budgeted and planned,
except in response (o specilic well -thought-out propo-~
sais embodying distinctly new theoretical or conceptusl
spproaches. I anything, stailer expenditures on ill-
definsd global developmant projects could free somwe
manpower fozr thinking. "

% % %

“The panel thianks that this i» not & quastion of facilities,
money, massive group eiforis, or largs researck centers,
but rather a question of properly motivating the present
widaly scaitered individual workars and groups af workers
to attack a tractable set of problems. ™

“erhaps we in the government are giviag tec little effort to cur present
systems for information processing ~- the traditiona]l manual systems

LI
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of reporting, indexing, filing, and classification. It is apparent that
our efforts have failed for iack of a more fandainental vaderstanding
of haman commaunications. The recentiy compisted dasa tase under
the SCIFS sffort of SODIB should contribute irmineasurebiy to the
verification of these fundaental studies mentionsd above.

The preeent level of axpenditure in this whoie ares of informnatios
processing, altbough it may be disproportionately aliocated, is
probably sufficient to cover a well bailanced effort, inclediag researci
aad development for iacre:nental improvements of present inethedology
research into advanced concepts. Hut a now balanced pragram most
jecidedly would \nvolve & stepped-up funding in theoretical studies anc

.......

In studles which sitech the fundamental problems.

Finally, I wouid like to address myseif to the matter of rmanpower for
carrylng out this work., While most of us bave frequently heard the
comment that there is & dire shoriage of qualified talent to undertake
rescarch in non-pumerical data processing, we prouably can no longer
accept this as meaningful in the light of eur proposed expansion into
the areas of more fundarnantal research. iIn rhe past and at present,
much talent has been froren in large systemus eiforta, hers, the indi-
viduals are part of an organizational structure which may indsed lmpose
a tightening of creative taient within the roiatively few corperations and
laboratories whick have large contracts. ine so-caiied shortags of
people may be in part due to the rigid styucturing of systems siforts
itself. I presume that nwmch taient is sappsd away from the primary
problems by being sletted into the parely systems problems, i.e.,
such work as impedence matching among the components of the sysle:x.
Thus, Ibelieve the shortage of talent bhas in part been generated by oux
method of fandiag.

“ne of the strongest recommendations I could make at this tixne would
be in the natare of changing the method of support for work in these
areas. It seems to me that the only way marshal the intellectual
effort needed (s to establish a broadiy based grant mechanism to
individuals or to small teams or groups of researciers. weucarrently,
the retrenchment of support for the larger systems bopefuily will
release scores of top quality taleat which, coupled with the exphnslon
of support into vixgin manpower pools, savuid provide raore than
adegquate talent for the task. Admittedly, this wiil increase the prob-
ieme of security, but these probieins &8 you intirmate in your letter,

Approved For Release 2003/05/05 : CIA-RDP80B01676R000400180008-3




Approved For Release 2003/05/05 : CIA-RDP80B01676R000400180008-3

i
e

are larger thap inteliigence information itseif. Thﬁi.%it ‘SARY b pOse
sible to provide support for unclasasified work which would desl with
problemns in scientific and technical Information or 1a othexr modes of
comununication, yet in fact the resuits would be indistinguishabie from
research and development in intelligence information precossing.

In summary, your letter iz welcomad as an invitation for sll of us to
examine the intra~-government communications orocess as the sclence
it is.

oncern for the probliem of non-nurnerical information processing has
been f2it also in other quarters, especially the Departmuent of Liefense.
with this rising intereet it mmay be an opportune tims te establish (1) a
gpavermnent-wide program in conumnications procsssing under the
adls of the Federal Council for Science and Techrology: and (2} a noni-
gewerament adviaory activity in corasnunications ressarcn and develop-
inant under the aegis of PSAC,

“hile these are sozsibie answers te promote coordination of siriiar
edfprts ameng the Departments or Agencies, they are mentioned mersly
a¥opoesible appreaches to a group of problers. 1 would ‘welcome your
réiction to thein and poerhaps your suggestions of other possible
mmechanisma,

Sincerely yours,

Coanald F. liornig
i, Gen. HMarsbhall 5. Carter, ULA

seputy Director, Central Intslligence Agency
Wwashington, D,C. 20505
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Sent the original to €€®& via DD/I for
appropriate action as they were the originating
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copies to interested offices.
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